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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not bo translated. 
3-In the drawings, any words am not translated. 



[ClaimGOJ 

[Claim 1] Make the epoxy compound which has an epoxy side [ at least two pieces ] radical in 
intramolecular react to intramolecular with the polymerization nature monocarboxytic acid which 
has one carboxyl group and one ethylene nature unsaturated bond, and a part of above- 
mentioned epoxy side radical is esterified The partial saturation epoxy ester compound which 
has a partial saturation ester group and an unreacted epoxy side radical is prepared The 
unreacted epoxy side radical of this epoxy ester compound Next tertiary amine. And were 
obtained by making it react with a phosphoric acid, phosphoric-acid monoester. phosphoric-acid 
diester, or such mixture. The photosensitive partial saturation ester compound which has a 
partial saturation ester group and the quartemarv-ammonium-salt radical which has a 
phosphoric-acid anion, the photopolymer constituent characterized by including a 
photopolymerization initiator in a list 
[Claim 2] Formula I: [Formula 1] 



4J 



the epoxy compound which has at least two or more units which have the glycidyt ether side 
radical expressed with (the inside of a formula and X being the parts except the glycidyl ether 
side radical of the repeat unit of a glycidyl ether mold epoxy resin, and being n=2~15) — formula 
B: — [Formula 2] 

chh^cr'cooh ai> 

acid expressed with (Rt is hydrogen, a 
and R2 is hydrogen or a methyl group) — 
ID: — [Formula 3] 



methyl group, or a phenyl group 
making — a part of unit of the upper_type I 

OCHjCHCHjOCOCR'-CHR 1 



4i 



the remainder of the unit of the formula [ in / the partial saturation epoxy ester compound which 
has the unit of Formula I and the unit of Formula ID by changing into the unit of (X, R1 , and R2 
have the same semantics as the above among a formula) is prepared, next / this compound ] I - 
- formula IV: — [Formula 4] 

nr s r*r 5 on 

Tertiary amine and Formula V which are expressed with (X has the same semantics as the above 
among a formula. R3 and R4 are Ct - C6 alkyl group independently, respectively, and R5 is Ct - 
C6 alkyl group. C t - C6 hydroxyalkyl radical. C1 ~ C8 alkyl acrylamide radical, or benzyl): ft is 
[Formula 5]. 



The unit expressed with Formula III and Formula VI which are obtained by making it react with a 
phosphoric acid, phosphoric-acid monocster, or phosphoric-acid diester expressed with <R8 is 
CI - C8 alkyl group among a formula, and q is 1. 2.jor 3): It is [Formula 6], 

OCB l CHCB r NR , R^ 



The unit expressed with Formula ID, and the unit expressed with Formula VI here by having the 
unit expressed with (X. R3. R4. R5, R8, and q have the same semantics as the above among a 
formula) ft is the photosensitive partial saturation ester compound which it is together put a 
block or in the shape of random, and 1-14 units as which the unit expressed with Formula ffl in a 
monad is expressed in 1-14 pieces and Formula VI exist and is characterized by the total 
number being n pieces. 
[Claim 3] Formula t [Formula 7] 



4 



O-CH.CH— CH* 



(I) 



the epoxy compound which has at least two or more units which have the glycidyl ether side 
radical expressed with (the inside of a formula and X being the parts except the glycidyl ether 
side radical of the repeat unit of a glycidyl ether mold epoxy resin, and being n=2-1 5)— formula 
it — [Formulas] 

chb'-crIcooh an 

it reacts with the polymerization nature 
methyl group, or a phenyl group among a 



acid expressed with (R1 is hydrogen, a 
and R2 is hydrogen or a methyl group) — 
formula B: — [Formula 9] 



making — a part of unit of the uppertype 1 
OCHjCHCHjOCOCR^CHR 1 

the remainder of the unit of the formula [ in / the partial saturation epoxy ester compound which 
has the unit of Formula I and the unit of Formula HI by changing into the unit of (X, R1, and R2 
have the same semantics as the above among a formula) is prepared, next / this compound ] I - 
- formula IV: — [Formula 10] 

»aW cm 

Tertiary amine and Formula V which are expressed with (X has the same semantics as the above 
among a formula, R3 and R4 are C1 - C8 alkyl group independently, respectively, and R5 is CI - 
C6 alkyl group, CI - C6 hydroxyalkyl radical, C1 - C8 alkyl acrylamide radical, or benzyl): It is 
[Formula 11]. 

lR*0)^,-F-<OH), <V> 

The unit expressed with Formula ID and Formula VI which are obtained by making it react with a 
phosphoric acid, phosphoric-acid monoester. or phosphoric-acid diester expressed with (R6 is 
C1 " C8 alkyl group among a formula, and q is 1. 2, or 3): it is [Formula 12]. 
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OCH,CHCH g -NR 3 R 4 R s -[«f>,- P-(OR*) J 

i oh - J z 



The unit expressed with Formula ID. and the unit expressed with Formula VI here by having the 
unit expressed with (X, R3. R4. R5, R6, and q have the same semantics as the above among a 
formula) The unit which is together put a block or in the shape of random, and is expressed with 
Formula HI in a monad 1-14 pieces, It is the photopolymer constituent which 1-14 units 
expressed with Formula VI exist and contains the photosensitive partial saturation ester 
compound characterized by the total number being n pieces, and a photopolymerization initiator. 
{Claim 4] The photopolymer constituent according to claim 1 or 3 which contains amino resin or 
block TOISO cyanate further as a curing agent 

[Claim 5] Make the epoxy compound which has an epoxy side [ at least two pieces ] radical in 
intramolecular react to intramolecular with the polymerization nature monocarhoxylic acid which 
has one carboxyl group and one ethylene nature unsaturated bond, and a part of above- 
mentioned epoxy side radical is esterified The partial saturation epoxy ester compound which 
has a partial saturation ester group and an unreacted epoxy side radical is prepared Next, by 
making this epoxy ester compound react with tertiary amine 3nd a phosphoric acid, phosphoric- 
acid monoester. phosphoric-acid diester. or such mixture By changing the epoxy side radical 
which is not reacted [ above-mentioned] into the quartemary-ammoraum-salt radical which has 
a phosphoric-acid anion The manufacture approach of the photopolymer constituent 
characterized by preparing the photosensitive partial saturation ester compound which has a 
partial saturation ester group and the quartornary-ammonium-sait radical which has a 
phosphoric-acid anion, and mixing this compound with a photopolymerization initiator. 
[Claim 6] Formula I: [Formula 13] 
O-CHjCH — CH 2 ~] 



4J 



CO 



the epoxy compound which has at least two or more units which have the glycidyl ether side 
radical expressed with (the inside of a formula and X being the parts except the glycidyl ether 
side radical of the repeat unit of a glycidyl ether mold epoxy resin, and being n=2~15) — formula 
D: — [Formula 14] 

CHH^CR^COOH CI1) 

ttreacte with the polymerization nature monocarhoxylic acid expressed with (R1 is hydrogen, a 
methyl group, or a phenyl group among a formula, and R2 is hydrogen or a methyl group) — 
making — a part of unit of the uppertype I — formula BI: — [Formula 15] 

OCH 8 CHCH 8 OCOCR 2 »CHR 1 



the remainder of the unit of the formula [ in / the partial saturation epoxy ester compound which 
has the unit of Formula I and the unit of Formula ID by changing into the unit of (X. Rt. and R2 
have the same semantics as the above among a formula) is prepared, next / this compound ] I - 
- formula IV: — [Formula 16] 

NR a R*R 5 CW) 



Tertiary amine and Formula V which are expressed with (X has the 
among a formula, R3 and R4 are CI - C8 alkyl group hdependentiy, 
CG alkyl group. CI - C8 hydroxyalkyl radical. CI - C6 alkyl acrylamide 



semantics as the above 
andR5 is CI - 
or benzyl): It is 



[Formula 17]. 
o 

cr'o^-I-hcoh^ CO 

The unit expressed with Formula DI and Formula VI which are obtained by making it react with a 
phosphoric acid, phosphoric-acid monoester. or phosphoric-acid diester expressed with (R6 is 
Ct - C8 alkyl group among a formula, and q is 1. 2. or 3): It is [Formula 18]. 



OCHjCKCHj-NlAlV-j <o\-P-COR%, 

. i 



The unit expressod with Formula DI, and the unit expressed with Formula VI here by having the 
unit expressed with (X. R3. R4, R5. R6. and q have the same semantics as the above among a 
formula) The unit which is together put a block or in the shape of random, and is expressed with 
Formula DI in s monad 1-14 pieces. It is the manufacture approach of the photopolymer 
constituent characterized by for 1-14 units expressed with Formula VI existing, and for the total 
number preparing the photosensitive partial saturation ester compound whose number is n, and 
mixing this photosensitive partial saturation ester compound with a photopolymerization initiator. 



[Translation done.] 
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DETAILED DESCRIPTION 



translation may not reflect the original 



containing the 
quartemary- 



[Oetailed Description of the Invention] 
[0001] 

(Industrial Application] This invention relates to the photopoiymer 
photoscnsitive partial saturation ester compound which contains an 
ammonium-salt radical into coating materials, such as sealing agents, st 
and adhesives, especially tine solder resist ingredient for printed caxuit 
and the compound concerning a list 
[0002] 

[Description of the Prior Art] Since it excels in chemical resistance, a water resisting property, a 
mechanical characteristic, adhesion, etc.. partial saturation epoxy ester resin is mainly used for 
coatings, and is widely used also as base resin of the liquefied photograph solder resist 
ingredient for printed circuit board manufacture. Since the partial saturation epoxy ester resin 
which carboxyfated a part of glycidyl side radical can raise the mechanical characteristic and 
adhesion further by not using an organic solvent at the time of development, and combining with 
an epoxy resin etc. further, since it is meltable in an alkaline water solution, its resin for liquefied 
photograph solder resists is especially in use now. However, in case a resin constituent is 
liquefied, in order to use organic solvents, such as aliphatic series ester and an aromatic 
compound, there is a problem in respect of the effect on an odor, air pollution, and the body etc. 
[0003] Although the aquostty acrylic resin which the various resin systems using water as a 
solvent are examined as a solder resist for example, neutralized the carboxyi group with alkali, 
such as an amine, that such a trouble should be solved recently is proposed, since it is inferior 
to the thermal resistance of resin. it has not yet resulted in practical use. Furthermore, although 
the aquosity resin which has the quartemary-ammonium-salt radical to which the epoxy resin 
was made to react with a carboxylic acid and tertiary amine is reported, since there is no organic 
radical which gives an adhesive property, it is inferior to the adhesive property over a substrate, 
and a water resisting property is not enough, either. 
[0004] 

[Means for Solving the Problem] The result of having repeated research wholeheartedly this 
invention persons developing the new photopolymer constituent which solves the above- 
mentioned trouble, By preparing a photopolymer constituent by using as the base the 
photosensitive partial saturation ester compound obtained by making the epoxy residue of a 
partial saturation epoxy ester compound react with tertiary amine and a phosphoric-acid 
compound Since it is possible to use the water which is satisfactory in respect of safety as a 
diluent of a resin constituent and the quartemary-ammonium-salt radical and the phosphoric- 
acid radical are further introduced into the resin system while being able to develop negatives 
with water after exposure with an activity beam of light It came to complete a header and this 
invention for the photopolymer constituent excellent in adhesion, the water resisting property, 
and tiie mechanical strength being obtained. That is. this invention makes the remainder of the 
epoxy side radical of the partial saturation epoxy ester compound which esterifies a part of 
epoxy side radical of the epoxy compound which has two or more epoxy side radicals with 
unsaturated carboxylic acid, and is obtained react with a phosphoric acid, phosphoric-acid 



monoester, or diester as tertiary amine and an acid component and relates to the photosensitive 
partial saturation epoxy ester compound obtained by considering as the quartemary-ammonium- 
salt radical which has a phosphoric-acid anion, and the photopolymer constituent containing this 
compound. 

[0005] The photosensitive partial saturation epoxy ester compound concerning this invention 
Make the epoxy compound which has an epoxy side [ at least two pieces 3 radical in 
intramolecular react to intramolecular with the polymerization nature monocarboxylic acid which 
has one carboxyi group and one ethylene nature unsaturated bond, and a part of above- 
mentioned epoxy side radical is esterified. The partial saturation epoxy ester compound which 
has a partial saturation ester group and an unreacted epoxy side radical is prepared. Next the 
unreacted epoxy side radical of this epoxy ester compound can be prepared by making it react 
with tertiary amine and a phosphoric acid, phosphoric-acid monoester. phosphoric-acid diester, 
or such mixture. 

[Q008] desirable voice — the photosensitive partial saturation epoxy ester compound which sets 
like and is applied to this invention — formula I: — [Formula 19] 
O-CHjCH-CH," 

<1> 

(— the part excluding ! the inside of a formula and X ] the glycidyl ether side radical of the 
repeat unit of a glycidyl ether mold epoxy resin — it is — n=2-15 ■— it is n=2-t0 preferably — ) 
— the epoxy compound which has at least two or more units which have the glycidyl ether side 
radical expressed — formula A: — [Formula 20] 

chr^crScooh <m 

it reacts with the polymerization nature monocarboxylic acid expressed with (R1 is hydrogen, a 
methyl group, or a phenyl group among a formula, and R2 is hydrogen or a methyl group) — 
g — a part of unit of the upper type I — formula HI: — [Formula 21] 



-f- 



OCHjCHCHjOCOCR'-CHR 1 



the remainder of the unit of the formula [ in / the partial saturation epoxy ester compound which 
has the unit of Formula I and the unit of Formula EH by changing into the unit of (X. R1. and R2 
have the some semantics as the above among a formula) is prepared, next / this compound ] I - 

- formula IV: — [Formula 22] 

NR a R*R 5 OD 

{X has tine same semantics as the above among a formula. R3 and R4) It is CI alkyl group 
preferably, respectively — becoming independent — C1-C8 — R5 — C1-C8 — desirable — CI 

- C4 alkyl group, and C1-C6 — desirable — CI - C4 hydroxyalkyl radical, and C1-C6 — 
desirable — CI - C4 alkyl acrylamide radical, or benzyl — it is — the tertiary amine expressed 
and formula V: — [Formula 23] 



IR^OJ^-l-tOH), 



(V) 



(— the inside of a formula, and R6 — C1-C8 — it is Ct - C4 alkyl group preferably, and q is 1, 
2, or 3 — ) — the unit which is acquired and is expressed with Formula HI by making it react with 
the phosphoric acid, phosphoric-acid monoester. or phosphoric-acid diester expressed, and 
formula Vt — [Formula 24] 
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The unit expressed with Formula 10, and the unit expressed with Formula VI here by having the 
unit expressed with (X. R3. R4, R5, R6. and q have the same semantics as the above among a 
formula) It is together put a block or in the shape of random, t-14 units [ 1-9 ] as which 1-14 
units expressed with Formula IB in a monad aro expressed in 1-9 pieces and Formula VI exist 
preferably, and the total number is n pieces. 

[0007] In order to compound the photosensitive partial saturation epoxy ester compound 
concerning this invention, the epoxy compound which has an epoxy side [ at least two pieces ] 
radical in intramolecular is made to react to intramolecular first with the polymerization nature 
monocarboxylic acid which has one carboxyi group and one ethylene nature unsaturated bond, a 
part of above-mentioned epoxy side radical is esterified, and the partial saturation epoxy ester 
compound which has a partial saturation ester group and an unreacted epoxy side radical is 
prepared. 

[0008] desirable voice — the epoxy compound which can set like and can be used for this 
reaction and which has an epoxy side [ at least two pieces ] radical in intramolecular — formula 
I — jFormula 25] _ 
0-CH 2 CH-- CHj | 



4 



( — as having defined X above among the formula — it 
— it can express. 

[0009] as this epoxy compound — formula VII: — [Formula 26] 
O-CHjCH— CH 2 ~j 



n=2-15 — it is 2-10 



(— the inside of a formula, and R — hydrogen or a methy l group — it is — n=2-15 — it is n=2- 
J0 preferably —) ~ the epoxy resin X expressed, i.e.. the radical in Formula I. — formula VIA: — 
[Formula 27] 



the compound which is the radical come out of and expressed, for example, a phenol novolak 
mold epoxy resin, (R=H). and potyglycidyi ether of o-cresoKorm aWeyde noyolac (R=CH3) — 
concrete — the Tohto Kasei make — cresol novolak mold epoxy resin YDCN-704 (R=CH3. 
weightrpcr-epoxy-equivalent =200. average molecular weight = 1800), YDCN-702 (R=CH3, 
weightrper-opoxy-equivalent =200, average molecular weight » 1400). and the Nippon Kayaku 
make — phenol novolak mold epoxy rosin EPPN-201 (R=H, weight-per-epoxy-equivalent =180. 
average molecular weight = 1300) etc. is mentioned. These epoxy compounds may be mixed and 
used if needed. 

[0010] as the polymerization nature monocarboxylic acid used for making it react with a part of 
glycidyl ether side radical of this epoxy compound — formula £ — [Formula 28] 
CHR , »CR 2 COOH (ID 



The compound which is expressed with (the inside of a formula, and R1 and R2 are as having 
given the definition above} and which has an ethylene nature unsaturated bond and a carboxyi 
group in intramolecular is used, and an acrylic acid, a mothacrylic acid, a crotonic acid, a 
ctnnamic acid. etc. are mentioned as an example, for example. Moreover, the above 
polymerization nature monocarboxylic acid and other carboxylic acids may be used together if 
needed. 

[0011] The ratio of a carboxyi group [ as opposed to an epoxy group in the reaction ratio of tho 
epoxy compound and polymerization nature monocarboxylic acid in this invention ] uses 0.1 to 
0.95. and a quantitative ratio which is preferably set to 0.3-0.9. Although a photoresist will 
worsen if the ratio of the carboxyi group to an epoxy group becomes 0.1 or less, and a 
photoresist will become good if 0.95 is exceeded on the contrary, since the number of the 
residual epoxy groups with which a reaction with subsequent tertiary amine and an acid 
component is presented decreases, while the water development nature of the photosensitive 
partial saturation ester resin compounded through a reaction with these components falls, it 
becomes difficult or impossible to dilute the constituent containing this resin and this resin 
bywater, 

[0012] As a catalyst which can be used in the reaction of the epoxy compound and 
polymerization nature monocarboxylic acid in this invention, organic phosphorous compounds, 
such as amines, such as a tetraethylammonkim star's picture, dimethyl benzylamine, 
tributylamme, and an imidazole, a triethyl phosphine. tributyi phosphine, and tiiphenyl phosphine. 
etc. are mentioned. Although there is no need of using a reaction solvent in this reaction, in 
order to make it easy to react it is also possible to use a solvent, and it is desirable to use the 
alcoholic solvent which is comparatively satisfactory in respect of safety, for example, diethylene 
glycol monoethyl ether, the dicthylene-glycpi monomethyl ether, ethylene glycol monoethy! 
ether, ethylene glycol monomethyl other, ethylene glycol monobutvl ether, etc. in that case. 50- 
150 degrees C, a reaction is 70-120 degrees C in temperature, and preferably, it is usually 
performed by heating until the reaction of a carboxyi group and an epoxy group is completed and 
all polymerization nature monocarboxylic acid is consumed. Under the present circumstances, 
quinones, a phenol, polyhydric phenols, and polymerization inhibitor like a nitro compound can 
also be used in order to prevent the polymerization of the acrylic radical under reaction. 
[0013] A part of unit of tire formula I in an epoxy compound is esterified by the reaction of tine 
epoxy compound and polymerization nature monocarboxylic acid which were explained above, 
desirable voice — like — setting — this esterified unit — formula HI: — [Formula 29] 



OCHjCHCHjOCOCR'-CHR 1 

oh 



cm) 



It can express with (the inside of a formula, and X. Rl and R2 are as having given tine definition 
above). 

[0014] Next the partial saturation epoxy ester compound obtained by the above-mentioned 
reaction is made to react with a phosphoric acid, phosphoric-acid monoester, or phosphoric-acid 
diester as tertiary amine and an add component and it changes into the quartemary- 
ammonium-salt radical which has a phosphoric-acid anion for tine residual epoxy group in a 
partial saturation epoxy ester compound. 

[0015] the tertiary amine used in this reaction — desirable — formula TV: — [Formula 30] 
NR 3 R 4 R 8 (TO 

It can express by (the inside of a formula, and R3, R4 and R5 are as having given the definition 
above). As tertiary amine which can be used, although there is especially no limit it is a reactant 
point and dimethylambo alkyls. such as dimethylamino ethanol. a dimethyl butytamine. dimethyl 
bonzytomme, and dimethylammopropyl acrylamide. are suitable for it 

[0018] moreover, the phosphoric acid used as an acid component phosphoric-acid monoester, or 
- desirable — formula V — [Formula 31] 
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It can express with (the inside of a formula, and R6 and q are as having given the definition 
above). 

[0017] As a phosphoric-acid compound which can be used concretely Phosphoric-acid 
monoalkyl ester, such as a phosphoric acid, phosphoric-acid monoethyl ester, phosphoric-acid 
monobutyl ester, and phosphoric-acid mono-octyl ester Phosphoric-acid dialkyl ester, such as 
phosphodi-ethyl ester, dibutyl phosphate ester, and phosphoric-acid dioctyl ester Or such 
mixture, for example, mixture of phosphoric-acid monoethyl ester and phosphodi-ethyl ester the 
mixture (for example, the product made from the Johoku chemistry, JP-504) of (the product 
made from the Johoku chemistry and JP-5Q2), phosphoric-acid monobutyl ester, and dibutyl 
phosphate ester etc. is mentioned, and these are independent ~ or it can mix and use. [ for 
example. ] 

[0018] As for the quantitative ratio of each reaction component in this reaction. i.e.. a partial 
saturation epoxy ester compound, tertiary amine, and a phosphoric-acid compound, it is 
desirable to make it the ratio of the residual epoxy group in a partial saturation epoxy ester 
compound, the amino group of tertiary amine, and the phosphoric-acid radical of a phosphoric- 
acid compound set to 1:1.0.5-1. Here, the quantitative ratio of a phosphoric-acid radical has a 
slow reaction rate at 0.5 or less, and sfrico side reaction tends to occur, tt is not desirable at one 
or more. 70 degrees C of reaction temperature are desirable from a room temperature, and it has 
long duration for a reaction below at a room temperature, and resin tends to gel it during a 
reaction above 70 degrees C. The terminal point of a reaction can be checked by disappearance 
of the epoxy peak fay IR. 

[0019] By this reaction, the residual epoxy group in a partial saturation epoxy ester compound is 
changed into the quarternary-ammonium-satt radical which has a phosphoric-acid anion, the 
quartemary-ammonium-salt radical which has this phosphoric-acid anion — desirable — formula 
VI: — [Formula 32] 

OCH I CKCH r Na , R 4 R S -[(0\-P-<OR 4 ) H j 5Lts _ i 



cm 



It can express with <BR> (the inside of a formula, and X. R3. R4, R5, R6 and q are as having 
given the definition above). 

[0020] The photosensitive partial saturation ester compound concerning this invention obtained 
by the above-mentioned reaction The unit which has the partial saturation esterification epoxy 
side radical preferably expressed with Formula 111. The unit which has the quartemary- 
ammonium-salt radical which has the phosphoric-acid anion preferably expressed with Formula 
VI It is what combines random or in the shape of a graft, and it has. The number of each units 
per molecule The number of 1-14 units in which 1-14 units which have a partial saturation 
esterification epoxy side radical have the quartemary-ammonium-salt radical which has 1-9 
pieces and a phosphoric-acid anion preferably is 1 -9 preferably. 

[0021] Since the photosensitive partial saturation ester compound concerning this invention 
obtamod by the above-mentioned reaction has the quattemary-ammonium-salt radical which 
shows the photopolymerization nature which was excellent since it had the partial saturation 
ester side radical, and has a phosphoric-acid anion, it is excellent in water solubility. 
[0022] The photopoiymer constituent concerning this invention can be prepared by mixmg a 
photopcrymerizetion initiator to the photosensitive partial saturation ester compound concerning 
this invention. As a photopolymerization initiator which can bo used in the photopoiymer 
constituent of this invention For example, the quinones like 2-ethyt antivaqumone. 2 -butyl 
anthraquinone. and octamethyl anthraquinone alpha-KETARUDO nil alcohols and ether like the 
benzoin ether, the PIBARO in ether, and the ASHIROI ether. Ketones, such as a - diethoxy 
acetophenone. benzopbenonc, and alpha-phenyl benzoin, alpha, and alpha 'alpha, alpha'- 



dimothoxy-alpba-morpholmo-methylthia phenyl acetophenone and a diethyl thioxan ton, are 
mentioned. Independent or two kinds or more can be mixed and used for these, the amount of 
this photopolymerization initiator used — a photosensitive partial saturation ester compound — • 
receiving — 1 - 50 weight section— it is 2 - 20 weight section preferably. 
[0023] Moreover, in the photopoiymer constituent of this invention, it is the purpose which raises 
more the adhesion of a constituent a water resisting property, and a mechanical strength, and 
anww resin or block TOISO cyanate can be included as a heat-curing agent Here, amino resin is 
an initial condensate which an aldehyde is made to react to amino-group content compounds, 
such as a melamine. a urea, and benzoguanamine. and ia obtained, and trwnethylolmelammo, a 
tetra-methylol melamine. a hexa mcthylo) melamine. a hexamethoxy methylol melamine. Sanwa 
Chemical melamine resin, trade name:MW-30. MW-30M. MW-22, MX-025. MX-031. MX-041. etc. 
are mentioned as an example. When using these amino resin, it 13 desirable to add an acid in 
order to promote the reaction of amino resin and a photosensitive partial saturation ester 
compound. As an acid used for this purpose, although you may be inorganic acids, such as a 
phosphoric acid, a hydrochloric acid, and a sulfuric acid, since there ia corrosive [ no / as 
opposed to a metal in the direction of organic acids such as Parartoluenesulfonic acid. ], it is 
suitable. Moreover, as block TOISO cyanate which can be used as a heat-curing agent in this 
invention constituent block TOTORI range isocyanate. block TOMECH1 range isocyanate. block 
TOHEKiSA methylene di-isoeyanate, etc. are mentioned. 95:5-50:50 are suitable for the 
compounding ratio of a photosensitive partial saturation ester compound, and amino resin or 
block TOISO cyanate at a weight ratio. 

[0024] Furthermore, in the photosensitive constituent of this invention, in order to adjust the 
viscosity of a constituent the alcoholic compound which is comparatively satisfactory in respect 
of [ other than water ] safety can also be used as a diluent The diethylene glycol monoethyl 
ether which is the solvent used at the time of composition of a partial saturation epoxy ester 
compound as an alcoholic diluent which can be used for this purpose, the diethyiene-glycol 
monomethyl ether, ethylene glycol monoethyl ether, ethylene glycol monomethyl ether, ethylene 
glycol monobutyl ether, etc. are mentioned. 

[0025] Furthermore, in order to raise the photoresist of a constituent, a photopolymerization 
nature monomer can be added into a constituent 50 or less % of the weight is suitable for the 
addition of this photopolymerization nature monomer to a photosensitive partial saturation ester 
compound. As an example of the photopolymerization nature monomer which can be used for 
this purpose 2-hydroxyethy! acrylate. 2-hydroxypropyl acryiate, N-vinyl pyrrolidone, acryloyl 
morpholtne, methoxy tetraethylene glycol acrylate, Methoxy polyethylene-glycol acrylate. 
polyethylene-glycol diacrylate. N.N-dtmethylacrytamide, M-methylol acrylamide. N.N- 
dimethylammopropyl acrylamide, N, and N-dimethylamino ethyl acrylate. Melamine acrylate, 
diethylene glycol diacrylate. triethylene glycol diacrylate. Propylene glycol diacrylate. dipropylene 
glycol diacrylate. Tripropylene glycol diacrylate, polypropylene-gfycol diacrylate, Phenoxy ethyl 
acrylate, tetrahydrofurfuryl acrylate, Cyclohexyl acrylate, trimethylolpropano triacrylate, Glycerol 
tfigtycidyl ether diacrylate, BENTA erythritol thoria KURJRETO, Pentaerythritol tetraacrylate, 
pentaerythritol pentaacrytate. The methacrylate corresponding to pentaerythritol hexa acryiate, 
dipentaerythritol penta acrylate. dipenteerythritol hexaacrylate, and the above-mentioned 
acrylate etc. is mentioned, and these are independent or can be mixed and used. 
[0026] Furthermore, in the technique concerned, leveling agents, such as coloring agents, such 
as bulking agents, such as a well-known additive, for example, a barium sulfate, a silica, talc, clay, 
an alumina, and an aluminum hydroxide, Phthaloeyanine Green, titanium oxide, and carbon black, 
and silicone oil, an adhesion accelerator, an ultraviolet ray absorbent etc can be added to the 
photopoiymer constituent of this invention if needed. 
[0027] 

[Effect of the Invention] Since the photopoiymer constituent concerning this invention 
manufactured as mentioned above contains the quarternary-ammoniurrr-salt radical which has a 
phosphoric-acid anion and use of water development and aqueous intermediation is poss&le for 
it while the problem in fields, such as effect on the odor which had become a problem by tine 
conventional solder mask, air pollution, and the body, is solved, coating excellent in the adhesion 
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to a substrate, the water resisting property, and the mechanical strength is given. 
[0028] 

[Example] A synthetic example, an example, and the example of a comparison explain the 
desirable mode of tilts invention further below at a detail. These do not show the embodiment of 
this invention and this invention is not limited by these publications. 
[0029] (Composition of a partial saturation epoxy ester compound) 

(Synthetic example 1) After dissolving cresol novolak mold epoxy resin YDCN-702 (Tohto Kasei 
make, weight-per-epoxy-equivalent =200, mean molecular weight = 1400) 2Q0g in diethylene- 
glycoHnonoethyr-ether 15Qg and adding hydroquinone 0.05g as polymerization inhibitor. 61 2% 
[ of acrylic acids ] (0.85 mols) and tetraethylammonium star's picture 3. 5g was added, and .the 
acrylic-ized reaction was performed at 90 degrees C. blowing air. By using a phenolphthalein as 
an indicator, the terminal point of a reaction titrated with the alcoholic potassium hydroxide, and 
was made into the point that the acid number was set to 0. The liquefied product of 414.7g light 
brown was obtained (100* of yield). The peak based on C=0 absorption of an ester group was 
observed to the 1730cm-1 neighborhood as a result of IR analysis. It was 0.15 mols when the 
concentration of the residual epoxy group of a product was measured according to 7236 to 



[0030] (Synthetic example 2) After dissolving cresol novolak mold epoxy resin YDCN-704 (Tohto 
Kasei make, weight-per-epoxy-equivalent =200, mean molecular weight = 1800) 200g in 
dethytene-glycol-monoethyl-ether 150g and adding hydroquinone 0.05g as polymerization 
inhibitor. 57.6g [ of acrylic acids ] (0.8 mols) and tetraethylammonium star's picture 3.5g was 
added, and the acrylic-ized reaction was performed at 90 degrees C. blowing air. By using a 
phenolphthalein as an indicator, the terminal point of a reaction titrated with the alcoholic 
potassium hydroxide, and was made into the point that the acid number was set to 0. The 
liquefied product of 41 l.tg light brown was obtained (100% of yield). The peak based on C=0 
absorption of an ester group was observed to the 1730cm-1 neighborhood as a result of IR 
analysis. It was 0.20 mols when the concentration of the residual epoxy group of a product was 
measured like the synthetic example 1. 

[0031] (Synthetic example 3) After dissolving phenol novolak mold epoxy resin EPPN-201 
(Nippon Kayaku make, weight-per-epoxy-equivalent =180. mean molecular weight - 1300) 180g 
in diethylene-glycol-monoethyl-ether lOOg and adding hydroquinone 0.05g as polymerization 
inhibitor, 57.8g [ of acrylic acids ] (0.8 mols) and tetraethylammonium star's picture 2.8g was 
added, and the acrylic-ized reaction was performed at 90 degrees C. blowing air. By using a 
phenolphthalein as an indicator, the terminal point of a reaction titrated with the alcoholic 
potassium hydroxide, and was made into the point that the acid number was set to 0. The 
liquefied product of 340.9g light brown was obtained (1 GOV of yield). The peak based on C=0 
absorption of an ester group was observed to the 1730cm-1 neighborhood as a result of IR 
analysis. It was 0.20 mols when the concentration of the residual epoxy group of a product was 
measured like the synthetic example 1. 

[0032] (Synthetic example 4) After dissolving cresol novolak mold epoxy resin YDCN-702 (Tohto 
Kasei make. weigrit-per-cpoxv-equivalent =200. mean molecular weight = 1400) 200g in 
diethylene- gfycoHnonoothyl-cther 1S0g and adding hydroquinone O\05g as polymerization 
inhibitor. 70.58g ( of acrylic acids ] (0.98 mols) and tetraethylammonium star's picture 3.5g was 
added, and the acryWe-ized reaction was performed at 90 degrees C. blowing air. By using a 
phenolphthalein as an indicator, the terminal point of a reaction titrated with the alcoholic 
potassium hydroxide, and was made into the pent that the acid number was set to 0. The 
liquefied product of 424.1g tight brown was obtained (100% of yield). The peak based on C=0 
absorption of an ester group was observed to the 1730cm-1 neighborhood as a result of IR 
analysis. It was 0<02 mols when the concentration of the residual epoxy group of a product was 
measured like the synthetic example 1 . 

[0033] (Composition of the partial saturation epoxy ester compound which has a quartemary- 
ammoniumrsalt radical) 

(Synthetic example 5) To 414.75g of partial saturation epoxy ester compounds obtained in the 
synthetic example 1 Dimethyfamino ethanoi 13.35g and 4.95g of phosphoric acids are added. 



Make it react at 50 degrees C for 24 hours, and the residual epoxy group of an epoxy ester 
compound is made to react 433.0g of partial saturation epoxy ester compounds containing the 
epoxy ester side radical concerning this invention and the quartemary-ammonium-salt radical 
which has a phosphoric-acid anion was obtained as a liquefied product of light brown (100% of 
yield). When the product was applied to IR analysis, the absorption of the 910em-1 neighborhood 
based on an epoxy group had disappeared completely. This generation compound is called a 
compound 1. This compound was able to be diluted bywater. 

[0034] Hereafter, as shown in Table 1, combining the partial saturation epoxy ester compound 
obtained in the synthetic oxamples 1-4, various amines, and a phosphoric-acid compound, the 
residual epoxy group of a partial saturation epoxy ester compound was made to react and 
compounds 2-7 were obtained. 

[00351 (Example 1) the 428.1g compound 1 — the photopolymerization initiator IRUG A cure 907 
(the Ciba-Geigy make — ) an alpha and alpha '-dimetiioxy^lpha-morpholirHr^tiiylthto phenyl 
acetophenone and DETX (the Nippon Kayaku make — ) a diethyl thioxan ton — respectively — 
23g and 2.3g — further — as a curing agent — amino resin (made in Sanwa Chemical — ) 24g of 
derivatives of tho condensate of MW-30 melamine and formaldehyde, as a curing catelyst — as 
2g [ of Para toiuenesulfonic acid ]. and trimethylolpropane triacrylate (Toagosei make. M-309) 
24g. and a defbaming agent — silicone oil (Toshiba Silicone make. TSA-750S) 5g — in a 
the photopoiymer constituent concerning this invention was prepared. 
[0036] (Examples 2-5, examples 1 and 2 of a comparison) The v 
constituents hereafter applied to this invention similarly us 
Table 2 were prepared, and each property was evaluated. On the printed circuit board, used the 
screen printer, applied the prepared photopoiymer constituent by 20-30 micrometers of 
thickness, it was made to dry at 80 degrees C for 20 minutes, and the resist layer was formed. 
Negatives were developed by carrying out UV exposure through the negative film stuck on the 
resist layer (exposure conditions: 500 mj/cm2). and carrying out the spray of the unexposed part 
by the pressure of 2kg/cm2 using tap water. Furthermore, heat curing of the generated image 
was carried out at 150 degrees C for 30 minutes. The pencil degree of hardness of the obtained 
image hit the Mitsubishi uni-pencil with which degrees of hardness differ against the resist film, 
scratched it and asked for it with the degree of hardness by which a blemish is made on a film 
front face. Adhesion was evaluated by counting tho grid which performed the cross cut tore off 
after sticking the usual cellophane tape, and was not torn off among 100 grids. The water 
resisting property (boiling test) was evaluated by carrying out check-by-looking inspection of the 
appearances (blistering milkiness etc.) of the resist film after a sample is immersed in 100- 
degree C ebullition underwater for 1 hour. 

[0037] To the resin constituent obtained in the examples 1 end 2 of a comparison, the resin 

constituent obtained in the oxamples 1-5 showed the outstanding water development nature. 

and formed the resist film excellent in a degree of hardness, adhesion, and a water resisting 

property. 

[0038] 

[Table 1] 
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